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Mild erosion on RDB
and could benefit
from LWD placement.

Previous erosion repair is stable. 
Bluff but still stable. 

Bluff -  lots of boulder/till visible. 

May not be able to 
work due to yard. 

Channel building LDB, 
could add LWD to 
promote narrowing. 

1B

General Notes:
- Mostly cobble bed material
- Shallow pools
- Lower reach overly wide
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Michigan Department of 
Natural Resources field study
area - potential structure.

Erosional/low LWD.

Potential location. 

Recruitment dense at 
location of prior removal.

Erosion area and 
past stabilization site. 

2C

General Notes:
- Sands and gravels
- Shallow pools
- RDB - potential access/landowner issues
- Isolated areas of low LWD
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Erosion under power-line
good location since deep
rooted woody will not be
able to develop. General Notes:

- More pools than upstream focus
area, deeper runs, and bed material
is fining up to a medium sand. 
- Heavily forested with the exception
near powerline and railroad corridor.
- Recruitment present.

Bluff, lots of overhanging
trees for recruit. 

Could re-work old stabilization site
as it is still eroding and missing LWD.

Jay had as whole bank,
Bryan had 2 spots so 
may need to fine tune. 

Some erosion. Jay feels 
decent location to improve,
Bryan thought was recovering
and has LWD. 

Jay had, but sediment 
is building so effort may
be wasted in long term. 

Erosion, but seemed
to be recovering. 

Small area of bank erosion. 
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Prior stabilization.
Pretty stable but lacking LWD, 
though point bar side should 
collect in time. 

General Notes:
- Channel appears stable as-is and efforts
should be used in other more needed locations. 
- Deeper pools, gravely substrate in bed, and
lower W/D ratio for much of this. 

Bluff side is resistant
to erosion. 

Erosive conditions - 
ATV traffic route.
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General Notes:
Whole reach is in flux, more active
and was deemed not the best place to 
work for lasting affect, rather work in 
other areas with higher success and needs. 

Bluff bank somewhat
erosion resistant. 

Bluff bank somewhat
erosion resistant. 

2B

MP12.25

MP 12.75

MP 12.50

1B

1B

2C

1B

3C

2B

1C

2B

1C

2B

3B

2A

2B

2B

3B

FIGURE 2
LARGE WOODY DEBRIS
SURVEY TARGET AREAS

MP 12.50
SHEET 6 OF 19

ENBRIDGE LINE 6B MP 608 
MARSHALL, MI PIPELINE RELEASE

ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Aerial Photography Date: September 2015 over August 2010

Large Woody Debris Survey Target Area

Large Woody Debris Boundary

Subsurface Bar Formation

Quarter Mile Grid Segment

Map Location Legend

0 150 300

Scale in Feet

±
Drawn:       EN        5/17/2016

Approved:  BP        5/17/2016

Project #:   60481718
Z:\Work\GIS\2016_Large_Woody_Debris\MXDs\Submitted_LWD_Figures\Figure_2_ LWD_Survey_Target_Areas_Sheet2-19.mxd

Large Woody Debris (LWD) Boundary Type:
1 - Lacking LWD
2 - Moderate LWD
3 - Frequent LWD
A - Non-erosional
B - Moderate erosion
C - Erosional

ATV - all terrain vehicle
LDB - left descending bank
LWD - large woody debris
RDB - right descending bank
W/D - width and depth



Erosion site. 

Can add LWD anywhere on 
LDB to tighten up the channel. 

General Notes:
- MP 14.25 starts a section where
everyone agreed LWD should be
added since there is little recruitment.
Brad points out project may be more
important from here to MP 14.25. 
- Jay notes this region contained 
highest turtle concentration.
- RDB/road embankment lacking
wood. Regions of island too.
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General Notes:
- Generally, the RDB has smaller, less protrusion
LWD, less habitat value, and is forming a bar 
for much of its length. Concensus of the group
was majority of LWD effort should be done on 
RDB to promote gradual build of sediment and 
add habitat where little exists. 

LWD low along
sediment trap.
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General Notes:
- Given the state of the high volume of LWD 
in focus area and moderate stability, focus could
be placed on areas with higher structural and 
ecologic need, such as previous target area.
There was group consensus on this concept. 
- Lower W/D, platform not in a stable state, deep pools 
with deep runs, and few true riffles due to low W/D. 

Erosional, somewhat due to 
bank height greater that 2 feet 
above bankfull. 

Bluff bank. 

Could do work but with railroad 
crossing and powerline, higher liability. 

Older erosion area but now
back to a more stable slope, 
may not be worth stabilizing. 

Potential work area
due to lower occurrence and
past removal of LWD. 

MP 24.00

MP
 21

.50

MP 23.00

MP
 21

.00

MP
 22

.75
MP 22

.00

MP 22.25

MP 22.50

MP 21.25

MP
 21

.75

MP 24.25

MP 23.25

MP 23.75

MP 23.50

3A

3A3A

2A
2C

2B

3A

1C

3C

3A

2B

2B

2A

3B

3B

3A

3A

3C

3B

3B
3B

3B

3C

2B

3A

3C 3B 3A

3B

3A

3A
3B

3B

1A

3A

1A

3A

3B

3A
3B

3A
3C

3B
1A

FIGURE 2
LARGE WOODY DEBRIS
SURVEY TARGET AREAS

MP 21.25 - MP 22.75
SHEET 9 OF 19

ENBRIDGE LINE 6B MP 608 
MARSHALL, MI PIPELINE RELEASE

ENBRIDGE ENERGY, LIMITED PARTNERSHIP
Aerial Photography Date: September 2015 over August 2010

Large Woody Debris Survey Target Area

Large Woody Debris Boundary

Subsurface Bar Formation

Quarter Mile Grid Segment

Map Location Legend

0 500 1,000

Scale in Feet

±
Drawn:       EN        5/17/2016

Approved:  BP        5/17/2016

Project #:   60481718
Z:\Work\GIS\2016_Large_Woody_Debris\MXDs\Submitted_LWD_Figures\Figure_2_ LWD_Survey_Target_Areas_Sheet2-19.mxd

Large Woody Debris (LWD) Boundary Type:
1 - Lacking LWD
2 - Moderate LWD
3 - Frequent LWD
A - Non-erosional
B - Moderate erosion
C - Erosional

ATV - all terrain vehicle
LDB - left descending bank
LWD - large woody debris
RDB - right descending bank
W/D - width and depth



Older erosion area but now
back to a more stable slope, 
may not be worth stabilizing. 

Building bar. 

Building point bar 
but void of LWD. 

Potential work area
due to lower occurrence and
past removal of LWD. 

This area is a "maybe" for
work but not imperative. 

Forming a nice point bar. 

3B

2A

Low LWD/some erosion.

General Notes:
- Deeper pools noted.
- Riffle/pool presence.
- Heavily forested.
- Relatively stable.
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High bluff erosional bank 8 feet. 

Really tight meander bend
but seems to be resistant to 
rapid erosion. 

Bank stabilization along
campground side. 

1B

Low LWD site. 

Erosional

General Notes:
- Highly sinuous
- Deep pools, pool/riffle presence
- Heavily forested
- Relatively stableSome erosion.
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General Notes:
- General lack of LWD through isolated
sections. Erosional here and there. 
- Natural recruitment evident.
- Deep pools, pool/riffle presence.
- Relatively stable.

1B

1B

3B

Erosion along residential shoreline.

Generally lacking LWD.

Erosional/lack LWD. 
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General Notes:
-Isolated areas of low LWD.
-Heavily forested.
-Recruitment evident.
-Deeper pools and runs.
-Lacking riffles due to low W/D.

Glacial till - erosion resistant. 
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General Notes:
-More cobbles and gravels present. 
-Deep pools and short runs.
-Isolated region on LDB lacking LWD.
-Recruitment evident. 

Better use just outside 
of the work area. 

Low/lacking LWD.
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Could use some LWD
on either side. 

2B

2B

Some erosion/LWD site

General Notes:
-No discernable riffles.
-Low sign of recruitment.
-Overly wide channel.Erosional outside of bend. 

Lacking LWD.
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General Notes:
-Medium sand bed material mostly over wide LDB.
-Generally weak LWD and predominantly stable. 
-No discernable riffles.
-Sign of recruitment not evident. 

Large pile of LWD.
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2A

General Notes:
-Pool/riffle presence.
-Recruitment not evident.
-Generally lacking LWD. 
-More cobble than in most reaches.
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1A

Low LWD.

General Notes:
-Mostly fine gravel and coarse sands. 
-Rigid imbricated bottom. 
-Pool/riffle presence.
-Overly wide channel.
-Recruitment not evident. 

LWD piles on bank 
at several locations.

Large LWD pile on bank. 

Low LWD. 

Less stable bank. 

Low LWD. 
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LWD piles on bank 
at several locations.

Large LWD pile on bank. 

General Notes:
-General consensus was not much benefit
to putting LWD out in the flats/sediment
bars where it will function less for fishery
or reptiles. Focus would be on deeper 
river transition. 
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